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THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device the reliability of which is high and a method for 
manufacturing this for preventing disconnection of a 
metallic wiring, die to a thermal stress or the like. 

SOLUTION: A semiconductor device is provided with a 
low elastic modulus layer 20, having an opening at which 
the electrode of a semiconductor chip 10 is exposed, 
resin layer 15 interposed between the semiconductor chip 
10 and the low elastic modulus layer 20, pad 30 provided 
on the electrode of the semiconductor chip 10, land 32 
provided on the low elastic modulus layer 20, metallic 
wiring 31 for connecting the land 32 with the pad 30, a 
solder resist 50 on which the land 32 is opened, and 
metallic ball 4 provided on the land 32. The resin layer 
15 has elastic modulus between the respective elastic 
moduli of the semiconductor chip 10 and that of the low 
elastic modulus layer 20, as well as a thermal expansion 
coefficient between the respective thermal expansion 
coefficients of the semiconductor ship 10 and that of 
the low elastic modulus layer 20. 




COPYRIGHT: (C)1999,JPO 



(19)0*B!»fFrt' (JP) (12) ^ ^ 4^ 1^ i2^^ (A) 



(ii)»ifaiH4t^H## 
ij^^ipi 1-204560 



(BDIntCL' 
H 0 1 L 21/60 
21/3205 



F I 

H 0 1 L 21/92 
21/88 
21/92 



6 0 2L 
T 

6 0 2Z 









000005843 












(22)mSB 














































^ m— 











































































(54) [mm<D^mi '¥^^mRrs^<om&:Jim 



(57) [HJ^l 

-y^lO (Dmm±lcWn hivtcy< K 3 O t . iSS*-!*^ 

3 2$rHaLrssut?>ttfcy/i'^— w-t?;:^ h 5 0 7 
K 3 2 ±»clS«t p5ixfc^M5J<->'^4 0 t S:{ix.. -IWJIg 
^MW'^y^\0b'im'\SLmm2 0tii^^^ 

1 0 tm^'itmm 2 0 i:;65#**-f-sf^]^3s#^®M© 



40 




1 

[ft*:^ 2 1 nim. 1 SE«©^^t^#:^e(c*3v^T. lo 

[ff*3g4] ft*3Sl~3<DV^•r^^;4^1o^;l|Ett<Di|^' 
- h i . 20 

[w*:«5i ft*^l~4©v^•r^^;4^lo^;liatt<Di|^ 

^«^Sfi(C*3V^T. 30 
[ff*«7] ft*:5l~6©v^•r^^^^lo^;l|S«®^ 

ttriBH 1 (DM um^'^^^Kfmmm&x^m^ ltv^s 

ttFiasei^gW J; 5 l-Mia^iS:lK»c^ 2 p as 



1-204560 

2 

imim 1 0 1 mim s x« 9 iB«co^«^$:sgcoi!i 

3Z^^*/^>•^5l'<Z)V^■r^^A^ 1 od^^/i:S:&JllKSrJ^JSfe-t--5X 

[ft 1 1 ] mm 8 x« 9 wm(o^M'^mw(r>m 

[0 00 1] 
[0 0 0 2] 

— «^-<5'<>'— LTtiLOC (y- K • • ^^s* 

y') -^SON (J^^— T^J' hy'f > • / :/y — K) 

^iJSM^^tu. fo5V^«TAB7^— 7°^flJfflLfcM BG 
A (-?^ a • d^Ww • ^y K • T W) (#^¥0 
6-5 0 4 4 0 8-^4^^) i:V^ofc/^5'^— v^^jpi^ij 

[0 00 3] ijiT. B G A t m-iti^?>'^^<7)^mt^m 

-rSc El5t*, M BGAtiq^»m^«e5lE®^|^^#:S«Sr 
3 li^^^r^-^n 0 1 tiBilllglKiy- M 0 2 fccDH 

K^^-r?> h^i^A^fii&w^mun. 10 4 ttSHiidJi^ 

iX- M 0 2 i^m-r^^^ V-h\ 10 5 s' 

7" 1 0 1 ifim-t^mm. 10 6 «ia«siHiif&->— m o 2 

asm^-cSsSo I115{;i^-t-i 5«c:, /i^ BGAt iq^litt-S 
^5SE<*:Set4x ¥^^4^5^ 7- 1 0 1 ±ic■(£3*^4^$^)|Sf 1 
0 3 ^r^LTBBlftlilfSv'- M 0 2 dSg^-g-^tufcWig?: 
* 5/ 7" 1 0 1 coWm lost SEi^lilSS V- 



3 

h 1 0 2 ©^I35«S 1 0 6 t ds. «|55>y — K 1 0 4 Sr^ 
[0 0 0 4] ^IZ.^ uBGAt(^iiitli>UM<0^mt^'^ 

0 i±fc, ^gpffi^i 0 6 t^f^ummi 0 6 

d^bSfg^ ;h-fcg|55^y - K 1 0 4 t 5r*i-6iB«l|5Ili&-> 
- M 0 2 Sr. -(S^tt Wiisf 1 0 3 ^^hxm^-t^o 

ioT, g|55>y— Kl 0 4 0 5 t?rg^igg-t-S„ 

[0 0 0 5] 

^<D^mi^mmi^^n\t. ^mp^^-y^i o i t^w^ 

0 3 t(DWmm:^^:k^<m^£^(OX\ ^i^^^:^ 
LTV^fro ^<D^*, -Bl^ttWilSl-l 0 3(C*5(t^*S 

a^m^^^f-y-:/! 0 1 tffi§¥'t4^l^)isn 0 3 t(omm 

[0 0 0 6] j^^Bjtt. ±MM.^<DWM^m^-r^\><D 

[0 0 0 7] 

[0 00 8] ^^m<Dm 1 1 (- 

[0 0 0 9] «1S^Ma LTlSit ^^xfc^g 

[0 0 1 0] »^:S2^;l|H«^^^TV^5J;5^c. if*:^ 

[0 0 11] rjx(cj;!5. ^i^^iii:SSt^§I5mSi:<^ra 
[0012] m^m. 3 (-la^^i^TV^S <t 5 l-s if 



(3) 11-204560 

4 

[0 0 13] rtbicj;?), ^mi!^mmt^wm^t<Dm 
[0 0 14] it*«4^cI^«$i^Tv^5J; if^JK 

l~3©V^-f^^*»lo©ii^^#:S«^c*5V^T, 
&y<^->'<Dmm^^i1rXf£^mm®!^i^'-ht. ^BB 
10 mmicmm^ivh^^V-h't^-S.iz.m:^^:ziiiiiX^ 
[0 0 15] m{^<toT^>. ^^^*:^5/P^t<g;#tt^ 

[0 0 1 6] tt*:«5^c|a«$^^T^^S J: If*« 

l~4<^v^■r^^>!>^lo<o^l^l[#:ge^-*^v^T. 

[00 17] ittfcj;!!). g(tfc^;^;<C^U-C^©#:^ 

-r^mmmi^xox^asL^ix^. t-tct^-ox. ^mmf^ 
mmm^'^^&^mMicM-r^it^t}(Dmm^i&mx^ . 

[0 0 18] f»*:«6(c|2«$ttTV^:5J; 
l~4(OVN-rtbd^lo»i|^^#:gB(c*5V^r. «tJ!gJi© 

[00 19] c:4x{;i<t>3. S{tfcfS(:i*J-bT^^^5^5' 
[0 0 2 0] 7^cI^«$i^TV^^J; 

40 l~6©v^-f^^>^l»lo®i^^^#:^e^c*5v^■r, -tss^tt^ 

[0 0 2 1] r4^^;lJ;^). ^g^'li^S^a^;^-^-^ < ^t;;^ 

[0022] *|&|g<D^ 1 (Di|^«#:S«<OtStit;^)fe|i. 
50 »*:3S8^cI5«$^^-CV^S J; 5«c, SfliSr^-T'Sif^^^: 



5 

[0 0 2 3] r©;^«fef;iin«. ^ith^ih^mm^mav 

[0 0 2 4] S*JS9(-IE«$ttTV^-5J; ft*^ 

[0 0 2 5] -K^iKtcioTi^Mia^ 
[0 0 2 6] 0{clB«^tuTV^2><t ft* 

[0 0 2 7] rco^&JciO. J^^^n/ci^MMJcio 

[0 0 2 8] m^mi i{-ls^$ttTV^^j:5(;i. 
358Xtt9<^¥^^^«<DiS5t;^iftj;i*3V^T. ^MiB^ 

[0 0 2 9] ro3;^St;iJ;!9. 

[0 0 3 0] 

U-v';^ b©— gI5ilrHPL.T:^-r^^l2lTfo-5<, ID 1 
(;l*5V^T. 1 Ot*^Jx.«v-y ='>*»e>^i-5¥^^^'?3u^A 

0cD|gl*$i^r^^J'<cv^mS(;l^i^$^^fc^■<5' 



(4) 11-204560 

6 

K3 0>!>sia«^tbTv>5o ^mW-=^yyi Ooy^m\^ii 
v^3>'M3JSlS:(tbttTVNS<, ¥l[f$:^->:/l 0O^®± 

t-f4. tf'*g|5{c*5v>ri}^'^#:f=-5'7'i owstb^nfcS 

m (El^-l^-f) <D_h(;l^^5/ K3 0;iS^(tP>ix. ^■^< y K 
3 0Sr^m$-ar't>:fe?ICiJl^OgC^€rS5 J; i^^!^ 
d^b:^c5^J!i;i 1 5*Sfg{t?>nTV^S„ ^^fllS 1 5<^J; 
{Ct4, >'^5/ K3 0$rgaj^-li:5<fc '(S^'ttSr^-t-^. 
iteig;WW^e>i^i-5ffi^+4^Ji2 0;SStg(te>^^TV^5e -IS; 
10 P'l4*jl2 0(4, ^<yVZOili^WM.^tlttL±mAL(D^^ 

t?. tfSiSl 5<D3!W4^tt, ^^^tii^^-yT'l 0 t^5*tt 

2 0 i: ;iS^ix^tt^-r2>5itt^<0>f'ra®ffl^'^-r 
^„ 1 5 (DfiJi^3g#.^«. ij^«#:^5'^l 

0 t^S^-l*^® 2 0 i:d5^tu^H5fi-i-5l^)^^^o4' 

[0 0 3 1] eWlt^a 2 0 <D5pfflg|5(D±tC{4, 

^gpm^iS^^-t?^.^ 7 K 3 2 /iij^^^tv. te7 ^ K 3 
20 2 t K 3 0 i tt^MIB^ 3 1 tr:^M^-CSi^$ tvT V ^ 

-So t) , ^mumz 1 2 0 tt^m-r^ 

y;v^—U-J^7.Y5 0tmf$.^iXX\^^^ yyV3 2(D 

±\^\t. ^m^mMx»3^^m-!f—f^A0iimnhic\^x 
-r57>K3 2(c^MJi<— /V4 otm^^^iX'tLm'&i^fi 

[00 3 2] L/t i 5 t-. 

tz.^vummm'f-x^ 5 ^ >- k 3 2 , f&w^^mm 2 0 © 

!^B(DJb(;iipfcoTJi^^^tl.fc:^JliaM3 1 Sr:^hbT« 

m mT^^-f) iz.mm^iv^o i^fct^-ox. 4^mxmm 

[0 0 3 31 *IIJg?^ffi©ifi^«cS*«, 
^s'T'i 0 Wiii>:?^^$tufc«fJiiS 1 5 t^Wi^mm 2 
0 ^©Jbf^^V K3 2 t^Mia^3 1 ^ 

[0 0 3 4] fiifJilSl 5cO#14^«¥^^#:^?'7°l 0 i 

d-o. MflgSi 5®^l^3S«fi:tt*^frf"?':^i 
0 te#tt^S2 0 tdS^ti-^n*-rsl^JK!S#.^<:o4' 

m^tti^*)^(D^m^^x^ -r^iibh. mit^:^m 
(Dit^tiimmmi 5{cx^m.i\x.^iv^^t{^xox^ ^ 

50 Miai^3 lcD»rilSSrB$Jt-C#. ^Md<-7W4 Olc*f-rs 



7 

[0 0 3 51 :$:mmmmi^^.^^mi^mm<^mm^m\:i 
ov^T, 112, ms^mmx^^it^httm-r^o 112 

(a) ~ (e) . mS (a) , (b) it. ^iv^ixmi 
[0 0 3 6] *-r, m2 (a) dS^-tJ; 5«-. 

3 1 2 1 <o±{c, m^^^m-t^^itmm><bt£^m 10 

[0 0 3 7] m2 (b) (C;^-t-J: 5t-. iftfJigMl 

eizMi^xm^tm.^t%:mikrf'ox. mmi i<d?ep^> 
«siip bfcwflga 1 5 ^m^-r?>o r©»-&{c*5v^T. 

[0 0 3 8] ilkK. m2 (c) i:l§|2 (d) ti^^irX 

5 (c. mmm 1 5 ©j^^ !^m(D:^mc x-ox. mmu 
m2i t^hi&wmmm 2 0 ^m^-r^o mmm i5^m 20 

3t^^.fflLT. HPlf|5(C*5(tSffi»14^S2 OOtWBJF^ 

?^^i-5o «fHi^ 1 5 km.wiimm 20 1 ^m0.-r^tL 
it><Dmyt^^m-i-^umtL.x\-±. m:k.\-i^v-<5. h\ 

m^^^m2o^mji^-r?>ft.tt>(ommun2 1 1 

[0 0 3 91 m2 (e) (;iS^1-J: 30 

yv^&. cvDmxi-imm.Mit>'o^mKXoxmA.\i 
nmmi^Mvxy<^—=-t^:^^n^<, r^rtic^o 

T. ^mi^^-yy"! 0<D^mizio\^^Xy<-y V3 0 

K3 2 i^MSB^S 1 tf)^hf£?>m&mmy<^-:^^ 

^^mt^mi^'^iyy'i o(Dmmt^^^i.x^ii>hivx 

[0 0 4 01 -i^^d. £iT<Oj; 5i-LrtT5o 40 

oTFf^cD/-^^— i^gCiil^coW'v';^ h%:mt$'^tc^ 
— :xSP»wi^^ hSr^5fe-r-5« «^«>otS- 

LT^*i-5o ^(omc^y^^-^i^m^B^vx. 
[0 0 4 1] /£*3. mm(D±mic^mm^mm^-^. ^ 



^«fBg¥ 11-204560 

8 

[0 0 4 21 03 (a) KmiriiO^^. -esi'l*^ 

;i2 oo±»c:^i^'i4y/Vi5^-^v=;^ v^m^i^frMK. 

■7^h')yi^y-7^—mm%:^m\^X. y>Y3 2(DU 
fig-r-5o r.(oy/>^— wv';^ 5 otcioT. i2^/-<^ 

— K3 2iil^cDg|55)-Cfc.5^-??/ K3 0 i::^ 

[0 0 4 3] m^. 1213 (b) ^^vy, 

i)^h^£:S>-^m^-—/^4 0^7:/ K3 2<D_h{c^SLr. 
^Jl3j?-/V4 0i7^K32i Sr^e^-a-rSo 

[0044] *JgJSJ^^(^^^^^*:K«(Diaig:3^&(;iJ;H 
(i, ij£^^^5,:7'i oco^Bdjsv^T. ®^l icDgP:^- 

p Lifcis^'tt^a 2 0 (Dmmnmt:'r-^-<-mm 

^-r^o ::<D^tlzi:*). ffiSitt^S 2 oco^SJcipfc 

oT^MBBi^s 1 ^mmv^-r< . t^-o^msims i 

[0 0 4 5] /i*5. *3iis?^«it?tt. mmm i 5 ^^fhb 

\z.^mmi^3 ii>-mi^^thtz.o rti.Mtx.T. mmi^n 
nh^tc^w^mm2o<D±Kwm^in. m^i^(oh^ 
^^ttv- h<D±izm&^<^~->'<^Mm%:Wiifxt£^^ 

^v~-vt^m^Lxhx\^\ 
[0 0 4 6] :$immmmff)^mi^mm\^Mvx. m 5 © 

iB^^iufSv— M 0 2 nmmxh 9 , ?/ n 0 

1 {clBilftlHlB&v'- M 0 2 ^jKi^i-€.fc«>(;i«i«'l4|gi^i 

xj^^m='^ h<Dm±^f^nt£i)^otc. asi 0 5 

t BB^Iellf&v^- M 0 2 hM^ bfcg|5^> y - K 1 0 4 
mt *£^t 5:X^Sr>f UTV^fc„ 

[0 04 7] (^2 (Dmmmm) *^bj 2 ©njsji^ 
5„ 1114 (a) it:^^m^miz.w.^^mi^mM^^-tn 

04 (b) its 4 (a) cDIV-IV^(;i*5(tS»f® 
04 (a) , (b) {i*3V^T, lOltm^lt 

=^>i>^h:^£?>^mi^^^^^(o—m^^Pi^thXf£ 



9 

ti^i&w^^m 2 0 1 ^ix^tim.m 1 1 srw p l 
Tv^5, rr-r. mmmi 5(o^^mt. ^m^'^y:^ 

1 0 t^&^tt^S 2 0 t ;5S^ix^n=ti-5#tt^o4'M 

mm.^ihtz.mm^x'^i>o 7 k 3 2 1*. -igsptt^ji 2 0 

10 0 4 8 3 **3teJ^tecoi|^^#:^S{-<ttu«, =66515© 

S7>K3 2dN 'tg;#'lt^S2 0<D_h{cipfcoT?l^J5K^ 
ixfc^MiB^S iSr^brmffil l(cg|«c^i^S„ Lfc 

[0 0 4 93 WiSl 5©#'l4^tt^«f*:f"s'7' 

1 0 tigPtt^ii 2 0 t ;os^tL^tu*r-t-.5»#*<^4^K 

5/ 7*1 0 t^a^tt^g 2 0 t 

1 5\z.x^m!t-Mm^^i\^^^h\^x^x. m^i^m 

[0 0 5 03 **J£?^ffil-«S¥^^Se»Kjg;^ffi(- 

oV^T, lil4$r#Mb^f:SSt>tftBJi-?)„ 

[0 0 5 1] mi<Dmmmmtmm(D:^mi^^'o 
X. ^mw^^-yyi 0 (D±m±imji^^ivtLmMi i ^ 

[0 05 2] m^. ^mi^=f--yyi o<D±m(D±mi^is 

mm^'o%m\zii<ixmx\-s.T i y cnt^h*£^^mm 
mm^m^\.tim^. w^^mnmm\m\.x^<-^-^:y 

[0 0 5 3] mi<nm:mm^hmm(D^m\z.i:'z>x^<^ 

[0 0 5 4] fiio, i£>^(CJC&Cr. Au. Pd^/^^'^ 

y>h'3 2(DmmzMLXh^\'\ 
[0 0 5 53 ¥^#:^5'7'1 0Oi®(^*5V^T, 



(6) 1 1-204560 

10 

7:^K3 2SrSm^-ti:.5J;5tcLT. ^7>h'3 2&.ii- 
oti«5r y /uy— wi^;^ h J: o 5 - 1 1. "eg: -5. 

[0 0 5 63 ^mmmm<D^mw-mm.<om^:^m^xti 

[0 0 5 7] ;ie*3, jii±UiigL/c=§-llifej^^{;i*5V^r 

I*, mmm i 5 t^ss^tt^s 2 0 1 sr^nmfl^fi£-rs 
m^mm^tiit. ^^m^m-r^mmun^^mvxh 

#:f^?'>^l 0©«111 1 SrKtU^-t-'Sc 

[0 0 5 83 Mjc. ■?■^^miS*^4»'^cv^iteigc«-)|s^^5ft 

#:^5':/l OroSffil 1 §:fltU$ii-5„ 
[0 0 5 93 r^Jl^M® LTT i /C u Sr-ffiffi b 

[0 0 6 03 

[%Moa*3 fi*«i~7(D^K(cj:4x(i. ^^mi^f- 

^•yytmw^^mt(om<Djtt)^miiz-r:b<Dx. mit^ 

[0 0 6 13 tf*:S8 ~ 1 1 »^PJlc<tiT.tf. iJ^^^^S 

[mi 3 *5l5g<0||l®lli£?^«MI-#5¥^^#:^SSry 
[023 (a) ~ (e) fi. ^tb^'tum 1 

[1233 (a) , (b) {4. ^i%^ivmi<^^mi^mm. 

[04 3 (a) ^•t^^m<r>m2(DmmmmK^^^^mi^ 
mm.^^--tmmmx^*) . (b) (a) ©iv-ivm{- 

50 m-^(Dm.m} 



1 0 

1 1 

1 2 
1 5 

1 6 

2 0 



11 



(7) 



^mW-l 1-204560 



12 



* 2 1 mmun immm) 

3 0 ^< y K 

3 1 ^Jiiaift 

3 2 ^ V K (^IfBSIlffi^) 

* 5 0 y/U^—Ui^^P^h (^M^) 



mi] 



im2] 




(a) 



(b) 



(c) 




11 



11 



\ \ \ \ \ \ 



2\ 
-15 

12 
-10 





I 



(8) 



WmW- 1 1-204560 




(72) ^sg* w 



